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Abstract 
Masters swimming movement, involving adults swimming as a hobby, his practice is focused in three main areas: maintenance, 
recreational activity and competitive activity. Competitive activity is governed internationally by FINA (International Federation 
of Natation) and LEN (Ligue Europeenne of Natation). These competitions are competing in the age of 5 years from the age of 
25 years, the last age group competition including all the competitors with age over 100 years. In this study we analyze the 
reduction of swimming speed in relation to age, in freestyle men events. 
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1. Introduction 
Given the inclination to participate in masters swimming competitions, we aim through this study to conduct a 
survey  upon  diminishing  swimming  speed  with  increased  age.  To  this  end,  we  chose  men’s  freestyle  swimming  
trials (50 m, 100 m, 200 m, 400 m, 800 m, and 1500 m in a long pool – 50 m) since the freestyle trials see the most 
attendance.  
Reference speed for each age group was calculated as the average of the best 10 finish times for that age 
category. To simplify calculations, it was assumed that the speed is constant and uniform, calculated as the ratio 
between travelled distances and time to finish. 
2. Freestyle trials 
In this section we will present all the developed studies on each of the freestyle trials enumerated above based on 
registered measurements. 
2.1. 50 m freestyle trial 
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By calculating the reference speed for the 50 m men’s freestyle trials for each age group, we obtain a set of 16 
values; maximum speed is 2.156 m / s (30-34 years age group), and minimum speed 0.341 m / s (100-104 years age 
group). The average speed reference value, for the 50 m men’s freestyle trials, is 1.655 m / s.  
Reference speed decrease is relatively constant, exhibiting no more than 4% difference between consecutive 
categories, up to 65-69 years age category; within this age interval, the reference speed is about 84% of the 
maximum speed reference.  
Reference speed decrease is more visible for the following age groups, with differences in percentage values 
between consecutive age groups between 5% and 6% to 85-89 years category; the reference speed at this age is 
about 52% the reference speed. 
The rate of decline increases even more for the last three age categories; the difference in percentage values 
between consecutive age groups ranging between 10% and 20%, reaching a minimum for the 100-104 years age 
category, representing approximately 16% the reference speed. 
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Figure 1. Speed reference for men’s 50 m, 100 m freestyle trials, according to age group 
2.2 100 m freestyle trial 
For the men’s 100 m freestyle trial, by calculating reference speed for each age group, we get 16 values, 
maximum speed being 1.936 m / s (25-29 years age group), and minimum speed is 0.407 m / s (100-104 years age 
group). The average speed reference value, for the men’s 100 m freestyle trial is 1.461 m / s. 
The reference speed falls by less than 1% for 30-34 and 35-39 age categories. For the following age groups, up 
until the 65-69 years age group, speed reference value percentage differences between consecutive categories range 
from 1% to 5%, reference rate for this category being approximately 82% of the speed reference Max.  
For the following three age categories (70-74, 75-79 and 80-84) subtracting the reference rate is higher, 
percentage difference values between consecutive categories increases, ranging between 5% and 6%, the reference 
speed category from 1980 to 1984 is approximately 65% of the maximum reference speed.  
Reference speeds for the last four age categories (85-89, 90-94, 95-99, 100-104 years) experienced a more 
pronounced decrease, the difference between the percentage values of consecutive categories ranging between 6% 
and 20%; the speed reference value for  the 100-104 years category hovers at around 21% of the maximum 
reference speed. 
2.3 200 m freestyle trial 
By calculating reference speeds, we get 15 values, the maximum speed being 1.76 m / s (25-29 category), and 
minimum speed being 0.4521 m / s (95-99 years of age). The average speed reference value for the men’s 200 m 
freestyle trial is 1.365 m / s. 
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Reference speed drop with a maximum 2% between consecutive categories to the first five age groups, the speed 
reference for the 45-49 years category reaching a value of approximately 95% of the maximum reference speed.  
For the following group of six age categories, the percentage difference between consecutive categories ranges 
between 3% and 5%; speed reference for the 75-79 years age group is around 70% of the maximum reference speed.  
For the last group of four categories, differences in percentage values between consecutive categories grow at 
over 6%; the last age group records a reference speed of approximately 30% of the maximum reference speed. 
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Figure 2. Speed references for men’s 200m, 400m freestyle trials, according to age group 
2.4 400 m freestyle trial 
By calculating reference speed, we obtain 15 values, the maximum speed being 1632 m / s (25-29 age group), 
and minimum speed is 0.436 m / s (95-99 age group). The average speed reference value for the men’s 400 m 
freestyle trial is 1.262 m / s. 
For the first six age groups, reference speed differences in percentage values between consecutive age categories 
vary within 3% of the reference speed; for the 50-54 years category, the average is approximately 93% of the 
maximum speed reference.  
For the following group of five age categories, the difference in percentage values between consecutive 
categories range between 3% and 6%; the 75-79 years category’s reference speed is about 70% of the maximum 
speed reference.  
For the last group of four categories, percentage difference in values between categories is more than 8%; the 
speed reference for the 95-99 years age group is about 27% of the maximum speed reference. 
2.5 800 m freestyle trial 
By calculating reference speed, we get 15 values, the maximum speed is 1.55 m / s (25-29 age group), and 
minimum speed is 0.525 m / s (95-99 age group).  The average speed reference value for the men’s 800 m freestyle 
trial is 1.211 m / s. 
For the first six age categories, reference speed differences in percentage values between consecutive groups is no 
greater than 3%; the speed reference for the 50-54 age group being about 93% of the maximum speed reference.  
The following group of five age categories, for which the percentage difference values between consecutive 
categories range between 3% and 6%, spans until the 75-79 years age category, where the reference speed is 
calculated to be approximately 70% of the maximum speed reference.  
The last group of four categories have differences in percentage values between consecutive categories of over 6%; 
the speed reference for the 95-99 years age group is approximately 34% of the maximum reference speed. 
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Figure 3. Speed reference samples 800m, 1500m free men according to age group 
2.6 1500 m freestyle trial 
By calculating reference speed, we obtain 15 values, the maximum speed being 1.507 m / s (25-29 age 
category), and the minimum speed is 0.526 m / s (for the 95-99 age group). The average speed reference value for 
the male’s 800 m freestyle trial is 1.172 m / s.  
For the first five age groups, percentage values differences between consecutive categories are under 2%, the 
speed reference for the 45-49 years category is approximately 96% of the maximum speed reference. For the 
following five age categories, percentage values differences between consecutive categories range between 2% and 
6%; for the 70-74 years age category the reference speed is about 75% of the maximum speed reference.  
For the last 5 age groups, percentage values differences between consecutive categories, are over 6%, except the 
difference between the 90-94 and 95-99 age groups, which is about 1.5%; the overall reference speed is 
approximately 35% of the maximum reference speed. 
3. Conclusions and proposals 
Concerning freestyle trials, masters’ swimming speed decreases with age. Speed reaches 80% of maximum 
between 60 and 70 years, dropping from 80% to 60% of maximum speed between the ages of 70 and 85 years. After 
85 years of age, the average speed ranged between 15% and 35% of the maximum.  
In terms of speed reduction and sample age, we can say that the age-related speed decreases are even more 
pronounced as the trial distance is shorter, the rate of decreasing being higher in short trials and less pronounced for 
longer trials. 
Table 1. Percentage values of travel speed
Men’s Freestyle Trials  
Category 
99% 100% 100% 100% 100% 100%
30-34 100% 100% 99% 99% 100% 99%
45-49 94% 94% 95% 95% 96% 96%
50-54 93% 93% 91% 93% 93% 92%
55-59 90% 89% 88% 89% 90% 90%
60-64 86% 85% 83% 83% 84% 84%
84% 82% 80% 79% 80% 80%
0% 77% 75% 75% 75% 75%
74% 71% 0% 69% 70% 69%
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Following this study, we propose a set of approximate percentage swimming speed values depending on age and 
trial distance, in order to anticipate what results can be reached in Masters’ freestyle swimming trials.  
For example, if a swimmer in the 35-39 age group makes a 02:19,00 time at a 200m freestyle trial, meaning a 
speed of 1.43 m / s, it can then be assumed that the maximum velocity for the 200 m freestyle swimming trial was 
1.45 m / s (02:17,93 total time), and when he reaches the 50-54 age group, his speed for the 200 m freestyle trial will 
be 1.31 m / s, achieving a time of 02:26,75. 
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